Abstract-Effective communication among units of a system is very essential because it determines the reliability of such a system. A local meteorological station has a target of atmospheric data acquisition, processing and output hence it is an embedded system with different units. Embedded communication among these units was facilitated and made effective by ESP8266 microcontroller a 32-bit Tensilica L106 running at 80MHz system clock equipped with 802.11 IEEE standard Wi-Fi protocols such as TCP/IP stacks. Full duplex data communication was adopted between the Access point server (station mode) and the client mode. The ESP8266 (station) reads all the sensors attached to it identifies the MAC (Media Access Control) address of the clients before processing its request. The data transmission between the client and the server (station) is through HTTP application. Universal Asynchronous Receiver Transmitter (UART) communication was implemented on the ESP8266 client sending the received data to the user computer. The computer uses RS232 logic while the ESP8266 uses TTL logic. USB/UART Bridge, FTD232 IC was adopted to connect ESP8266 with the output device (computer). The data received was viewed on the personal computer. These embedded communication routes and connections were adopted in a local meteorological station in Lagos.
I. INTRODUCTION
Communication creates connection between two or more units of a system. It is simply the transportation of information from a transmitter to at least a receiver.
Communication type is determined by system design and we could have unidirectional communication or bidirectional communication. When time is considered, the communication type could be full duplex or half duplex interface. A combination of communication types may be adopted for a particular system depending on the complexity of the system design. A communication system is considered embedded when the system performs a narrowly defined task that is, not designed for general purpose communication [6] .
A local weather station with a target of weather parameter data acquisition and processing is an embedded system and communication is essential to achieving dependable and reliable embedded units that make up the station.
II. RELATED WORKS
Reference [5] designed a data acquisition system for monitoring the environment. Data collected was transferred to the server through GPRS communication network supporting TCP/IP protocol and Hypertext Transfer protocol (HTTP).
Reference [4] designed a weather monitoring device with GSM. The entire system was divided into two parts: Transmitter and Receiver sections. Communication between both sections was through the GSM unit with LEON-G1/G2 series modules combining baseband, RF transceiver in single transistor-transistor logic (TTL) interfacing circuitry.
Reference [7] developed a prototype weather station. The station performs automatic and unmanned measurements and transmits data wirelessly to a PC for logging.
Reference [8] developed an embedded system for industrial weather monitoring. The data from the sensors were collected by the microcontroller and sent in to the LABVIEW using the Serial Communication with the data kept in Microsoft excel page, it also made provision to get SMS with the help of GSM module. The designed system was used to monitor and compute the level of existence of accelerometer, gas, temperature and humidity in atmosphere using information and communication technologies.
Local Meteorological Station
Sensing weather parameters, acquiring data and processing them is the focus of a meteorological station. Generally, information derived from weather monitoring is very important to man as weather affects a wide range of man's activities. This includes agriculture, transportation, lifestyle and even leisure time among other areas [3] , [8] . According to [1] , Climate information is expected to be based on reliable weather data collected on continuous basis which could assist in forecasting and local application to agricultural practices and many other sectors. For a developing nation like Nigeria and particularly a densely populated city like Lagos to survive the adverse effects of climate change, there is the need to establish automatic and local meteorological stations on a citywide or regional wide level as against the scanty and ill-equipped, and sometimes non-functional ones that are currently present in the country.
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With enough weather monitoring systems, sufficient weather data will be available for accurate weather forecast and predictions and this will help prevent weather-related disasters through early warning and effective response system. Reference [2] warned that the availability of timely and accurate information from weather measurement data about impending severe weather phenomena is the first and critical step in weather disaster risk reduction by any country.
On this premise, a medium scale networked embedded system was used to design a local meteorological station with both wired and wireless connections. The station is a combination of input unit (meteorological sensors), the processing unit (microcontrollers) and the output unit (computer). These embedded units and devices are accessed and controlled via Hypertext Transfer protocol (HTTP) and serial communication.
III. MATERIALS AND METHOD
The station design is basically of two parts: The input unit-comprising the meteorological sensors and the processors otherwise referred to as station mode as seen in Fig. 1 and The output unit-comprising the processor and the display device otherwise referred to as the client mode as in The atmospheric sensors; HIH4000-humidity, BMP180-pressure and temperature, ML8311-UV and MQ-35-CO2 were connected to ESP8266 microcontroller in soft AP mode. The ESP8266 however has only one ADC pin, so it was interfaced with 74HC4051, an analog multiplexer integrated circuit. The analog multiplexer was connected in order to expand the analog inputs to the microcontroller. The firmware is important in order to access the ESP8266 General Purpose Input and Output (GPIO) pins for the reading of sensor and others. The GPIO pins were configured to handle various operations without the use of a middle microcontroller. This operation includes reading the sensor data by the ESP8266 access point server and UARTs communication between the user computer and the ESP8266 client. The client ESP8266 was programmed to probe the server on 60 minutes' interval. During this period, it reads all the data from the server ESP8266 and displays them on the computer hyper terminal. On the server ESP8266, it was programmed to read sensor data every other minute and save it to the EEPROM of the microcontroller. It reads all the data stored in the EEPROM into a buffer and clear the EEPROM whenever there is request from the client ESP8266.
C. Station mode vs Client mode
Full duplex data communication was adopted between the Access point server (station mode) and the client mode. The ESP8266 (the client) connects with the ESP8266 working in Access point server (station) mode via IEEE 802.11g Wi-Fi protocol. After connection, has been made, the client dialed the server local IP (http://192.168.4.1). The ESP8266 (station) reads all the sensors attached to it identifies the MAC (Media Access Control) address of the clients before processing its request. The data transmission between the client and the server (station) is through HTTP application layer. Universal Asynchronous Receiver Transmitter (UART) communication was implemented on the ESP8266 client allowing the received data to be sent to the user computer. The computer uses RS232 logic while the ESP8266 uses TTL logic. Due to difference in the logic level between the microcontroller and the computer system, FT232 TTL/USB IC was used to interface the EPS8266 with the computer
IV. RESULTS

The Input Unit
The station mode also known as the input unit comprising the meteorological sensors (HIH4000, MQ-35, BMP 180, and ML8311), the analog multiplexer 74HC4051 and the microcontroller ESP8266 is shown in figure 5 while the output display is in Fig. 6 . The measurements made and sensed by the meteorological sensors were sent to the server, retrieved by the microcontrollers and displayed on the computer as shown in figure 6 . The information received by the computer is magnified in Fig. 7 .
V. CONCLUSION
A local meteorological station design has been considered, focusing on the interaction (communication) between the various units that make the station. Two major sections make up the station, the input section made up of five atmospheric parameter sensors, an analog multiplexer and one microcontroller (ESP8266). This section was otherwise called station mode or Access Point Server (Soft AP) mode. The output unit comprising the second ESP8266, UART/USB Bridge and the display formed the second section otherwise called the client unit. Communication between these two sections was a full duplex data communication via IEEE 802.11g Wi-Fi protocol. Universal Asynchronous Receiver Transmitter (UART) communication was implemented on the ESP8266 client sending the received data to the user computer. The computer uses RS232 logic while the ESP8266 uses TTL logic. Due to difference in the logic level between the microcontroller and the computer system, FT232 TTL/USB IC was used to interface the EPS8266 with the computer. Figure 6 is an outlook of data retrieved from the server on client request and displayed on the computer.
